Atorvastatin ameliorates cardiac fibrosis and improves left ventricular diastolic function in hypertensive diastolic heart failure model rats.
Clinical studies have suggested the beneficial effects of statin therapy on diastolic heart failure. However, the mechanism of the beneficial effects of statin on diastolic heart failure remains unknown. We examined the effect of atorvastatin on the cardiac function of Dahl salt-sensitive rat, a model of hypertensive diastolic heart failure. Dahl salt-sensitive rats were divided into three groups: the low-salt group (given standard diet), the high-salt group (given 8% NaCl diet from 7 weeks of age), and the high-salt + atorvastatin (HS + Ato) group (given 8% NaCl diet from 7 weeks of age and atorvastatin from 17 weeks of age). We evaluated left ventricular hypertrophy (LVH), fibrosis, and function by using echocardiography and histology. We also examined the expression of molecules related to fibrosis in the hearts of Dahl salt-sensitive rats and cultured rat cardiac fibroblasts. Left ventricular hypertrophy, diastolic dysfunction, and cardiac fibrosis were observed in the high-salt group. Atorvastatin ameliorated cardiac fibrosis and normalized left ventricular diastolic function without altering blood pressure. Atorvastatin also decreased the expression of heat shock protein 47 (HSP47), an essential chaperone for type 1 collagen processing, without changing in expression of transforming growth factor beta. In rat cardiac fibroblast cells, atorvastatin also reduced HSP47 level induced by transforming growth factor beta. The effect of atorvastatin was reversed by mevalonate and geranylgeranyl-pyrophosphate and mimicked by Rho kinase inhibitor. Atorvastatin administration ameliorates cardiac fibrosis and improves left ventricular diastolic function in Dahl salt-sensitive rats. Lowering HSP47 by atorvastatin via inhibition of Rho-Rho kinase pathway is suggested as a mechanism.